= WIN! SKY-WATCHER 
Sasol 





a 
TELESCOPE WORTH £379 © 


All About # 


as ree , 
CS uot to ee 
SEARCH FOR LIFE 


WE'VE PROBABLY 
BEEN DETECTED" 


ORBEX’S PRIME ROCKET 






: TIM PEAKE 
CAN YOU SOLVE H 
BRAIN TEASERS? 

PU eNO V VURAL ees ee Via) 


sae 


ae Oxford MONT Jakes 
rae Ce Pea) BAGGOTT. 






































3 E f il saa] 
Ea a BILLION 


EARTHS 











Epes , . a 


oer F e prea r 


GET FREE ALL ABOUT SPACE BONUS CONTENT 
SIGN UP ONLINE AT SPACEANSWERS.COM/NEWSLETTER 


Stuart Atkinson 


; EW DCU)! 
Clie #7 ON SALE 23 MAY! 


eee re erty 
Gemma Lavender online at myfavouritemagazines.co.uk 
Editor-in-Chief 


Keepuptodate @2". 





CONTENTS = 


space@spaceanswerscom 


FEATURES 
Mystery of the 


ga Ae ee sh 
NIGHT SKY GUIDE BOOK 


TIM PEAKE'S 
BRAINTEASERS.. 





| TWO 
POSTERS 
INSIDE 


BEATLIGHT), 
PeyRE OTe) 


BLUFFER'S : Pty 


AWS a3 
TELESCOPE ,#, 


GUIDETO 
ROCKET SCIENCE 





Pac-Man eats the Moon! 


‘The classic arcade game Pac-Man has remained popular since 1980, and its imagery is something 
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The Sun's equinox 


20 March marked the annual spring equinox, marking the beginning of warmer seasons in 
the Northern Hemisphere. The recent change in events also saw the ESA/NASA Solar and 
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“The most natural, plausible models of inflation, 
Pee uae ee ee 
flexible theary of inflation that can accommodate 
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assumes the universe began asa singularity, an 
Infinitely dense point of matter and energy. In theory, 
SE ee cae! 
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Ce eee 
cosmological model suggests that the cosmos 
‘was born from aBig Bounce, expanding outward 
Se tte 
inflation, this model can explain why the universe 
eer a ey ty 
eed er) 
his coleagues have suggested atest to see if they are 
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Inflation suggests that the universe expanded 
exponentially, while the Big Bounce posits that a 
primordial universe contracted and then our current 
Universe expanded: some models conjectured that 
any change in size happened very slowly, while 
Ce ear ken 
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Ce ee hie a 
Cee ae 
Pere Seen eee 
See ne ey 
the density of matter on minuscule scales that would 
ee or enn 
Pee gr 

Proce ner m ee 
Ce ee aes 
clocks in ways that one might detect in the structure 
coer 













2 
SPACE 


MANUALS 


Oss) 


Violent planet-wide storm spotted 
above distant exoplanet ....... nus 


























ew data from the European Southern “Our analysis showed that HRB799 e has an 
Observatory (ESO) shows raging storm clouds atmosphere containing far more carbon monoxide than 
of iron and silicates swirling above a distant ‘methane ~ something not expected from equilibrium 

exoplanet. The exoplanet, HR 8799 e, chemistry. Sylvestre Lacour, lead author on the 

onbitsa young star called HR 8799, which new work and a researcher ftom the French 

1s about 1.5-times the sizeof the Sun space agency CNRS, sad in the statement, 

and about 129 light years from Earth ‘We can best explain this surprising 

In the constellation Pegasus, result with high vertical winds withi 

HR 8799 e was first discovered in the atmosphere preventing the carbon 

2010, and isthe innermost star of monoxide from reacting with hydrogen 

the HR 8799 system. An estimated to form methane: 

30 millon years ol this exoplanet Te new data also revealed that, 

Is believed to be about nineties sxoplanet's atmosphere contains 

the mass of Jupiter and takes clouds of iron and silicate dust which, 

approximately 45 Barth years o orbit combined with an excess of earbon 

its parent st monoxide, suggests there is a violent planet 

Using the GRAVITY instrument on the wide stor, 

SOs Very Large Telescope Interferometer (VLTD, ‘Our observations suggest a bal of gas Mluminated 

astronomers uncovered the complex atmosphere ofthis from the interior with rays of warm light swirling 

stormwracked exoplanet through stormy patches of dark clouds," Lacour sai. 


‘The GRAVITY instrument employs a technique ‘Convection moves around the clouds of silicate and tron 
called optical interferometry, which uses the light of particles, which disaggregate and rain down into the 

four telescopes to see features that are tenstimes mote interior. This paints a picture of a dynamic atmosphere of 
de lergoing complex physical 














alld than was previously possible, according to a glant exoplanetat birth, 
from the FSO. and chemical processes.” 





Astronauts help discover newfound vei 3 
crustacean during cave expedition a 


Words by Mike Wall 


of life here on Earth, Over the past few years astronauts from multiple countries have helped biologists: 
Collec specimens of an od tiny crustacean during caving expeditions on the Malan sland of Sardinia 
Thelitebeast, runs out, was new to scence, 

The newfound crete elated to ets isopods, adverse group known to anyone wh has ever ppd a 
login damp environments. Their many common names potato bu pil ug sow bu. roly-ply and wooouse, 
{to name but a few - are a testament to these invertebrates ubiquity. But the ‘bug’ partis Incorrect; isopods are more AVALLABLE AT. 

2 aS HAYNES.COM/SPACE 
Closely elated to crabs an shrimp than to Insects, An, youl allow abit more pedantry, ug technically refers WHES.COM/SEA 
to cetan fnsects wih sucking mouthparts Moe KaHORe 

‘The newly decribed isopod diferent fom ost oft kin, however. The ind, colourless crustacean, which i 
less than one-entimetre (Osnches long, sat, capi tt ving cave ponds 

Twa it found ring the 2012 edition of CAVES (Cooperative Adventure for Valuing and 
ering human behaviour and performance Skil two-week European Space Agency training 
course held in Sarnia Sa Guta cave system. The expences designed o help aston em 
{o work together ina spaceke environment. 

CAVES alo involves varity of eer research activi, asthe sod discovery shows. 
Astonauts fom Europe, the United Sates, Canada, Rusia, Japan and 
China ped lc and describe tee csacann208 amen 
subsequent CAVES expeditions. The tomas is eflected in 
the litle beast’ scientific name, Alpioniscs sider sdeali’ 
is from the Latin word for star, ‘ 

“T would ite othlnk that when humans land on Mars 
and explores caves, this experience wil help the 
limits and can develop in the most inhospitable 
places," Paolo Marcia, a zoologist from the University, 

Of asst inialywio heads the CAVES biclory QUE 
experiments, sid na statement 


ol ‘training for exploration of the final frontier, astronauts have made a contribution to our understanding 
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to look for other species knowing that life has few 






LAUNCH PAD 


Son eon ea RT a 


Starquakes rock alien sun, 
aU] reese elie Mee 


eee eg 
De ar gee 

time, detected a planet orbiting a star wit 

Pree 

unched In Apri 2018, s just b 

ee mo! 

ope, the orbiting TESS 
peered 

ot 

uses on a group oft 


ery 
crea 


a 
eee 
en ree eet 
Pte en 


Peer 

eer rar an 

ee 
but theyre 
an spat 


rea 
Perna 


Eo 


this phenomenon, though, the st 
Cem rae 


SE eter 


Pee ret 
eae eee 
nt) 

oe aa 


oe 


rc Era) 
ely 
ee ne 
Enea) 


Peet fo 


er 


eon 
‘burgeoning red 8 
Cronyn ec 

rt 


re) 


Ready for the Red Planet: NASA's 
Mars Helicopter aces key flight tests wos», wnews 


‘Shs Mas letras proven off werd 
ete The tec demons, which 
sane with NABAS ext Mas over in 

July 2020 sc ater es igh under Red Pane 

“Gearing up fr that fight on Mate have 
logged ove 7 nse fying ine wih an 
caring del wich was «oe approximation 
of ur heap” Mars Hope poet manage 
iM Ago NASA eProps Laboratory OR 
Pasaden Cana sad nastatement Bt thier 

ofthe ight mel was th elds sh add 

issu elope bound or Mas We need oe 
Cha woreda aver 

The et ok plan fanny nthe Space Simulate, 
a vac chamber JL tht helped prep many 
toot lnetary explorers over the dade Ang ah 
her elleagues configured tha chamber lo mini the 
‘wap, cabo donde diated Martn stmoxphere, 
ihe one pron a ek a tha ar 

‘Th eam also tite the elope wiv 
et yt Smtr nyt hat pulled pad 


‘on the craft continuously so that it experienced Mars 
sravity during flight. The gravitational pull on Mars 
surface is just 40 per cent as strong as Earth's 

"The gravity offload system performed perfectly, just 
like our helicopter” Mars Helicopter test conductor Teddy 
‘Twanetos, also of JPL said, “We only required a two-nch 
15 centimetre hover to obtain all the datasets needed to 
Confirm that our Mars helicopter Mies autonomously as 
designed in.a thin, Mars-ike atmosphere; there was no 
need to go higher. It was a heck ofa frst light” 
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Weirdly 
coloured 
Saturn moons 
linked to ring 
features, 
NASA's Cassini 
revealed 


Words by Charles @. choi 


he bizarre shapes and 
diverse colours seen 
in some of Saturn's 


‘moons may now be explained 
With the help of data taken by 
[NASANs Cassini spacecraft before 
it plunged to its doom, 

These moons likely coalesced 
from the planet's rings, and 
fet their colour from either ie 
volcanoes ora mysterious red 
‘material inthe rings, according 

Saturn not only possesses 
extraordinary tgs, but 
also more than 60 moons, A 
half-dozen or so ofthese moons 
appear linked with the glant 
planet's matin rings, either 
lodged within these features or 
sravitationally interacting with 
them to sculpt their shapes and 
Influence thelr composition, 

he ring me 
blzare features fo 
Pan and At 
flying 
can also vary in colour from, 


ins olten posses 
sample 

are shaped like 

ulcers. Saturn's moons 


adjcent sings, and astronomers 
ned why these 
8 appeat 
The relationship between the 
planet's rings 
suggests that the rings’ and 
‘moons’ origins and continued 


suggested either thatthe moons 
coalesced from ring material ot 
that th 

disintegration of a moon, 


rings formed from the 
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Saturn possesses over 60 natural 
satellites around it 
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“When scientists put their ear to thé early universe, they 
fo it yelled back - have Se the cause? 
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possible to detect a roar Indeed, that 


and observe the formation of structure from the 
Itdid so by scanning seven 
of the night sky looking for ra 
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what scientists discovered back in since distant light becomes radio waves a it lose ei 
2006 when they began to Tok to the dawn ofthe gy over distance whichis 
universe using seven precision radiometers fixed In this sense Al ble to mak cor 
a machine that was sent to space on a huge balloon, absolutely calirated zero-level measurement veer 
It was able to pick up radio waves from the heat of which means it was measuring the actual Pry 
distant stats, but what came through that year was brightness of something in rel physical term: Cn 
nothing short of astounding rather than whether an object was brighter Le iied 


the machine listened from a height of about 37 
Yllometres (23 miles), it picked up a 
ames greater than expected gist 


aly stars and far greater than the 
combined radio emission f 
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x make a 

see the light meter pop overt 

nat was expected, we actually 

nt years geting ready for our balloon flight ane 

re ery bus ays NASA scientist 
Dale JF months of data analyst 
to fist separate instrumental effets from the signal 
nd then alatic radiation from the 
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et fn heat from the first 


olin where 


Sound comparisons in the universe 
Listen up: space could be a noisy place if it was full of air 
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“If it is from a 
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our galaxy, 

‘ : it would 

necintng the ‘origin of this e make pinta} 
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thecombined radio er from distant weird r-rel 


pould form a diffuse radio background 
om all directions explains Kogut. "The 
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thes Giz “Current data 
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Let a solution" 


Getting 
ready forthe Nee 
launch of the ARCADE team, says 
the ARCADE eer ed 
EERIE (300-fo0t) radio telescope at 
peered back eee es 
tothedawnot ae 

theuniverse 


fly with this. “In other across multitudes 








galactic magnetic Held 


“What this supposes is the early universe 
had much more real matter than today, 
accounting for the powerful radio signal” 








> 7 o be Se e-N ers 








_ a ~ 
.. ARCADE 


ISO Mer ee re nee) aoe (samt eS pc ee Ore 





The balloon 
This giant helium balloon was y A 
tethered to ARCADE, allowing vi 
the payload to be carried to an 
ititude of 37 kilometres (23, 
= ils), from where it had an 
unobstructed view into space 


Seven radiometers 
Soaked in liquid helium, the 
seven radiometers wi 
placed towards the top 
‘of the vacuum flask, They 
measured the frequency 
spectrum ofthe Cosmic 
Microwave Background at 
centimetre 





Reflective shield 

The reflective shield which 

sat above the vacuum flask 

censured the antennae did Sky-observing, 

‘ot have a view of the fight aperture 

train and the parachute, The carousel had a porthole 
for sky viewing. During its 
observations ARCADE was 

ble to view about seven 

per cent of the night sky, 


length md 
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The antennae 

Each ofthe corrugated 
10 horn antennae picked 

Freoueney (Ga) up different frequency 
band, observing at 3, 
5,8, 10,30, 30 and 90 
Giiz. One of the 30, 
GHz antennae had a 
narrower antenna beam 
for cross checking, 


Liquid helium 

Since the instruments needed 

to measure tiny differences in 
temperature from the very first stars, 
‘twas important that ARCADE was as 
cool as possible, Liquid helium cooled 
the payload to 270°C (-4 
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What it's thought to be 


Numerous theories about the space roar have been raised 
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diffrent instruments measuring in quite diferent 


bands 
rer the signal si 
melt. AS NA 
past, the earliest ta 
oat, and that is makin 
detect Its. as if 
and tak 


NASA scientist 
Dale 5 Fixsen 
(righ) works: 
with Ea 

‘Wollack lft) 


/ has pointed out inthe 
are hidden behind the space 
them more difficult 0 
with one hand 
have uncovered 
citing When 
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“| think we may need some brilliant new 
origin hypothesis that nobody has thought 
of yet" prsack singal 


Above: 
Such isthe 
‘nose’ from 
the space roar, 
astronomers 
fearnot 
beingable to 
‘monitor the 
earliest of 
stars following 
the Big Bang 


Right: 
ARCADE was 
Jaunched ona 
lange balloon 

in2006 
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Tim Peake's teasers 


The ESA, along with 
one of its astronauts, 
eake, has devised 
4 series of tests to see if 
there are any astronaut 
candidates hidden 
among the public 
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Tim Peake's teasers 



















JG rice WHEELS KEEP ON TURNING 


In order to determine if ones body can handle \\ 








the harsh and unusual environment of space, the 
main culprits being the effects of microgravity and 
‘force on launch and descent. But the mind is just 
as important as the body, and astronauts must be 
able to problem solve on a moment's notice - it 
‘could be the difference between life and death, 









inka te a na ain Possible answers 





Variants of the tests and rides that are in Tim 
Peake's test book, to 


Cee Aon) 
taste into the training Caer enn 
ly one question 

do you have what it takes? Spoller 
answers can be found on page 29, 
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PATTERN RECOGNITION xO 


Deciphering complex pattems is an important part of being an astronaut. This helps pull critical 
Information from 2 bad situation and can prove to be vital while in space 

In order to complete this puzzle, you must identify the pattern 

and determine the missing tile, 











Tim Peake's teasers 
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eee eat 


‘complete tasks and understand 


ee ee RE 
2. On foot it would take them three minutes, and standing still on'a conveyor 
ee ee ee 


tel ed 
and 

Cae emu 
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they walked on the conveyor belt? 













UNDERSTANDING 
SHAPES IN 3D 


Understanding shapes in 3D shows the 
ESA who has good visual perception, 
This allows astronauts to manipulate 
equipment and tools in an efectiv 





and correct way. 
Aline runs through the centre of one 
of these shapes that is equidistant 
from all surfaces, Select the shape 
where this is possible 


SE 


A sphere Acylinder 


(with no ends) 


HS} 


An octahedron 




















SWIVEL CHAIRS 


Anothe 
whee! of 
to klentify the wheel that can provide the 

maximum amount of efficiency when 

parking equipment, again while operating in 

minimum space. 

‘Which is the most useful swivel-chair wheel? 1 2 








rel chair. This is designed 
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TIMED PATTERN RECOGNITION 


Its time to step it up a it~ you never know when you're 
finitely determine i 
you can perform a cognitive task while under pressure, 

You're only allowed ten seconds to answer this one: 

‘Which square should follow the sequence, starting from the 
top square and going downward? 


join, to be pat om a tiver, This will 
























































Tim Peake's teasers [i 





8 WHEELS AND BELTS 


Another test of visual perception in order to demonstrate tool manipulation. This question is the 
astronaut version of what happens ifthe chain detaches from the gears? 

‘Across which of the wheels does the drive belt have to be tightened for the top axis to 
rotate fastest? 
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9 UNDERSTANDING 
DIFFERENT LANGUAGES 


Russian is the other official Ianguage 
(ether than English ofthe International 
Space Station so astronauts undergo 
intensive Russian lessons before they are 
even allowed into space, Ths i important 
because the Soyuz spacectaf’s controls are 
in Russian, 

Using the following translation chart, 
translate the following space-relat 
words written in Russian into English, 




















Aw-aasin father {lu ~pasin paper 
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Kne-Feas in class bis tot ig 
Ii-Lasinlove 99 easin bet 
Mu -mas (Ov -yuas 
In mother sn Yugoslavia 
Hw-masinname —siu-yaas in yard 
0 -oas in botle 
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TOLIFE 


Anew picture of our galaxy filled with exotic 
oceans and alien seas has raised questions 
about our focus on H,0 in the search for life 


Reported by James Romero 
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Water and organics: exoplanet families 


The simple chemistry of H,O and organic molecules makes them 
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“When you have no idea what life is going 
to look like, you may want to look at 
things you understand” atberto rernandez-soto 
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Temperature profiles detected 
by Voyager and Cassini 





Life cycle on Titan bong anes 
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Solar ultraviolet radiation or 
cosmic rays are thought to 
atmospheric nitrogen and 
‘methane, producing an orange- 
red-coloured haze that lowly falls 
to the surface and dissolves readily 


in transient aqueous pools 
“Another mystery is why 


‘methane photolysis hasnt left behind 
on a global liquid ocean of ethane 
Tha Satay TRA hundreds of metres deep, 
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EB ats from the Huygens probe suggests 

9B the moon's methane atmosphere might 

PIB be replenished by the degassing of a 

©) ayer of methane ice underneath the 

9) surface, possibly through cryovolcanism. ‘Benerates rivers of liquid methane on the moon. 
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Planet Earth Education 


Courses available for enrolment all year round. 


@ 01616539092 www.planeteartheducation.co.uk 
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ROCKET 


Satellites will soon launch from Scotland, as arleel bya 
Uk-based company with an exciting new prototype 











Reported by Lee Cavendish 
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hex, a UK-based spaceflight company, 
is making amazing headway in bringing 
Peet est 
Ce a 
‘exciting two-stage rocket. Ata private event on 7 
POO et een 
Ce te ed ed 
that it wil be lighter, more efficient, better for 
the envionment and wil include the worlds fist 
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‘Orbex has only come into the public eye relatively 
ee eet ted 
Ce eee 
Scotland. From there it has gained amazing support 
from private and public crowds, making it Europe's 
Peet reste ene 
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‘chosen to launch from the Sutherland spaceport, 
Orbex has been on an incredible journey, largely 
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Crimes in space [i 


There has never been a cosmic criminal, but as space 


travel widens will 





the current laws be able to cope? 











Reported by David Crookes 
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Apollo 7: 
the mutiny 


‘The crew didn't want to follow 
oot Nee ESO EAL SA 


Astronauts refuse to work 


Pee aoe er 
Ere ee ot) 

Peta 

cet scd Walter M. Schirra was the commander 
Pent (of Apollo 7: the frst ofthe Apolo. 
errr ess ‘missions to carry 3 human crew into 


space. About 15 hours into the flight 
hhe ot a cold, felt bad and asked that a 
live TV broadcast be delayed to allow 
‘mission tests to be completed. "We 


ddo not have the equipment out; we 
have not had an opportunity to follow 
setting; we have not eaten at this 
point," he snapped at Mission Control, 
thereby disobeying the request fora 
‘camera to be turned on, 


Seer 
into Canada 


What was the penalty? 
‘Unknown, but Schira was already 
set to retire from NASA and had 
announced his intention 
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that person to justice and 
tried? Afterall there ate no courts tn space 
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Great minds have porideted this question 
d and 


jet the years and it has b 
revised thanks to the 


travel 1 has led o las anal codes being pu in 


Berar place to deal with potential trouble, as well as wide 
pleaded guity toa ranging debates over how they could be extended 
Ke tnlpfecenkg in Ue future. For wile currently ony tained 

peer ete professional astronauts have zoomed into the night 
ey yt wort be long before civilians ae riding 


alongside them, 
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Earth) in2007 To my know 


bave nt 
with potent crime commited by fate 

pce tours says Dr Thomas Ganga 

am expert in uch mates who hols 9 

doctorate of judicial sciences in space 
the University of Nebraska. But 
a in plce to cover potential criminal 


<lge, private companies 
opted any measures to deal 





acts in space today, and how many astronaut 
have actually fallen ful of them? 

The an 
enc snauts have at least to date, been 
i behaved, so there h 

prosecutions brought against any of them for 
ve-related matters. Yet that's not to say that 
this wall always be the ease. Fail to abide by rules 
Jaid down in the International Space Staion 
[International Governmental Agreement (IGA) and 
In particular within Article 22 which ad 
critninal jurisdiction, and trouble wort be too 
far abead. 
pace i a 
by international la 


pal commons and itis governed 

explains Professor Joanne 
Gabrynowic, who has been teaching 
criminal 


pce Lae 
for hi is par of 
lrwerational aw 
to space: 

cle 22 is important since t take 
account thatthe 18S is inh 
various nations and thereby spells out ho 

ld be dealt with in such an ternational 
environment should a crime be comm 

ates, Japan, 

nel ia or on any 
ate their respective nationals 
ns is that those nations are ultimately 
their own citizens, 


Russia and the Unit 
criminal jurisdiction over per 
flight element whi 

‘What this me 
responsible f 





Tn gen 
under the 


al criminal conduct in outer space falls 
uriiction of the state whieh launched 
the person.” says Gangale, and this covers anyor 
‘who commits assault, homicide or zhe walfal 
destruction of property while in space 

Indeed, should an astronaut do anything 
Which affects the lfe ot safety ofa national of 
anther partner state, or should ft cur in, or cause 
‘damage fa the fight element of another partner 
state, then a law willbe deemed to have been 
broken. In effect, if British astronaut, forsake of 
‘an example, killed a French colleague in a module 
Teglatered to the United States or wrecked the 
Russian section of the ISS, then he or she would be 
tnied under British law. 

"Astronauts are subject to their avn national 
Jaw and any applicable international la, including 
treaties and agreements entered into by the stale of 
their nationality” Gabrynowicr adds. *To the extent 
that any ofthese include particular crimes, that 
portion of the law would be applicable: 

‘Now there may bean unusual case where a 
government decides fo let things lie unresolved, 
allowing the alleged perpetrator to effectively get 
off the hook. In those etrcumstances a fallback 
‘wil kickin. “In the unlikely event thatthe partner 
state ofthe alleged perpetrator fails to consider the 
possibilty of bringing charges then the ‘viet 
partner state may exercise jurisdiction over a 
non-national if same conditions are met says 
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Donn F. Eisele 

Schirra’s iritabilty caught on: the other two 
‘crew members aso felt uncooperative, and 
Itdidrt help that they also contracted a 
head cold. They had each devised a system 
for relieving their symptoms - they would 
pinch their noses and blow - but a problem 
loomed. Mission Control wanted them to 
wear their helmets for re-entry but Donn 

F Eisele, along with Schirra and R. Walter 
Cunningham, refused, and they did so 
without. Mission Control was not at all happy 
at this second example of disobedience. 


‘Unknown, but Eisele did serve as backup 
Command Module plat forthe Apolo 10 
flight in 1969, 


R. Walter Cunningham 

Walter Cunningham, in is refusal to wear a helmet, 
also ran afoul of NASA management. He was worried 
that the re-entry would cause a problem with his ear 
‘hums, Mission Control had already told Schira that he 
hhad "better be prepared to discus in some detal when 
we land why we havert got them on 


‘Unknown, but Cunningham headed up the Skylab 
Branch of the Astronaut Office before leaving NASA. 






Gabrynowicx, "If necessary the IGA can function 
san extradition treaty? 

But t doesnt stop there. In both eas 
prosecuting country can expect everyone e 
lo give support as abd when its needed, “The 
partners are legally obliged to provide mutual 
legal assistance, for example to recover 
‘evince to be submitted to the competent 
court fa partner state” Gabrynowicz 
‘explains tn that sense there should be no 
barriers to justice, and no evidence should 
De withheld 

‘Yet how would this be dealt with on board 
the ISS itself? For that we turn tothe space 
staton's Code of Conduct, which applies toa 
‘crew member from the time he or she is 
assigned to an expedition until the completion of 
poscfight activities 

‘establishes a clear relationship between ground 
and in-orbit management, a management hierarchy 
and a clear chain of command in-orbit- the ISS 


So 


‘TheMoon has tobe free to explore forall 
states, andit falls under the agreement ofthe 
Outer Space Treaty 






‘commander being ulkimately responsible. tt then 


“In general, criminal conduct in outer 
space falls under the jurisdiction of the 
state which launched the person” 
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‘There is some legislation already 
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Space Liability Convention 1972 


ve sable for that object and any darnage it may ca 
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diam or compensation cn be placed by a country thats armed by 3 SP368 object 
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International 
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Crimes in space [i 





sets standard for work and activites in space 
and on the ground and lays dawn the disciplinary 
regulations the astronauts must adhere to, 

ISS crew members! conduct shall be such as 
to maintain a harmonious and cohesive relationship 





among the ISS crew members and an appropriate 
Jevel of mutual confidence and respect through 
participative and relationship: 
Coniented approach which duly takes into account 
the international and multicultural nature of te 
rew arid mission,"it says under the General Rules 





But all thar said, space travel is not going to 
be confined solely tothe ISS. There are plans to 
zoom astronauts off to the Moon and to thee 
planets such as Mars, Laws dealing with potential 
‘criminality must extend to these instances tc 
ofthe destination, but how the 





not only in term: 





astronauts travel 
For this, the Treaty on Principles Governing the 
Activities of States inthe Exploration and Use of 
(Outer Space -o the Outer Space Treaty 0 give 
ita more manageable name - comes into play 
Ratified by members ofthe United Nations tis the 





legal tramew 





Jk for space agencies and it enst 





that “each state which lamneh 
launch 
sate from whose territory or aclity an object 8 
launched, is internationally liable for damage to a 
foreign state oF toi 

such objector ts component parson the Earth. 
ai space or in 
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fan object into auter space, and each 








ster space” 
Making clear that outer space includes the Moon 
and other celestial bodies, there isa stark takeaway 
from this, n particular to the laws governing 
travelling spacecrat, “The law will be cletermined 
by the nation that registers it m accordance with the 








Registration Convention Gabrynevica tells us. "It 
the spacecraft is from a nation that is not party to 
this treaty which has nat happened so far) then the 
Jaw that apples would be public international law 
and the relevant la ofthat nation” 

All ofthis means thac many crimes a 
*States have jurisdiction over universal crimes 
such as piracy drug trafficking, hijacking, terrorism 
and human trafficking committed in outer space 
CGangale tells us, Meanwhile, Gabrynowicz says 
‘The law on another planet wou! 
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already existing international law the national law 
thar a nation passes to enable it to interpret and 


implement their obligatic 





at international law and 
any treaties established fora specific planet 

But are they adequate? Here the answer is 
less clear cu, and that is mainly becaus 
col pace go fa, Up to now, 
eeveryborty who has travelled has been carefully 
selected for thelr ability o deal with high pressure 
situations, Astronauts dont generally flap when 
circumstances threaten to spiral out of contr and 
their level headedness means they a 


‘of our 








less prone to 
acting erratically. As such, the structure of the laws 
reflect this 

The current criminal legal regime of outer space 
is far from robust, simply because there has been no 
perceived need [for it to be any different)" confirms 
Ganga 
rigarous selection processes 


‘State sponsored astronauts undergo 
But as space trav 
private citizens, the need 
for greater specificity in criminal law will certainly 
develop in response 
To what degree such specificity will manifest 
itself isnot yet knawn, and a lot will depend on 
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“We'll need to assure the safety of the 
hardy souls that venture into space as 
watuing nape branumerctenne — PLiVate Citizens” michelle Hanton 
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‘New data from Chandra shows that the 
quasar is producing much more radiation 
than scientists previously thought" 
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Dr Florence Raulin-Cerceau (iii 


“WE'VE PROBABLY 
BEEN DETECTED BY 
EXTRATERRESTRIALS" 


ETI's (Messaging Extraterrestrial Intelligence) esteemed director, 
Dr Florence Raulin-Cerceau, reveals - if intelligent alien civilisations 
have located us, why we should be talking back - and how we need 
to communicate 





Interviewed by Lee Cavendish 
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Jow evidence 
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‘many exoplanets, And 
them, is inhabited 















1 the contents of this 
‘woul be possible to be sent an 





Do you think it isa better idea to send messages 
{in physical form, for example Voyager's Golden 
Records, of as a tadio signal, for example the 
‘Arecibo messaj 

1 think radio sig 


planets because he thinks thatthe in 
of Barth is already det 











sare better because i's possible 


“We already have radio signals, TV signals, 
many other signals that are spread out 
into outer space” 


Interview Dr Florence Raulin-Cerceau 


Left: to send them to target planetary systems. And also, 
NASAS Europa we can send a ot of information with a very simple 
Clipper technology, With out present technology, we are ne 


mission will bie to do the same thing with physical m 
(eras able to do th thing with physical 


seers °°" what is your stance on whether or not there 


Is alien intelligence? Do you believe that it's 
Bottomieft: definitely out there? 
‘TheArecbo Yes, [ believe it s possible, beca 











message have found many exoplanets Jot of exoplanets 
sentvia have been discovered, and some of them could be 
radiosignals |e qur Earth. Maybe life could be possible an 
escribesthe —orne oft 

‘human racein 

binary code 


se planets So why would Earth be 
the only planet with inhabitance, even i its very 


imple life? I think its possible to have simple life 





3 ‘on other planets - and why not on the ones 
"The search for 
ancient lfeon Weare ooking. but we don't know, But my 
Marshashad opinion is that is possible, because of the many 
itsbest results discoveries of exoplanets. But life, of course, is not 
with the 50 easy to create. The birth of ife-on a planet 
arrival of Mars 

‘exploration 
rovers 








sy, so we dont know ifs ant event that i very 











Would it be possible for life to arse from a 
different chemistry to our own? For example, 
nnon-carbon-based lifeforms, 

The usual thought surrounding that is that carbon 
ls necessary to have some combination of atom 
thar are very efficient to build life. So life button 
other atoms, for example silicon, is noc the usual 
hypothesis in the scientific community, So carbon 
wees tobe necessary to bull Ife on other planet 
too, like on ath, 


Why do you think we have not seen life 








elsewhere in the universe yet? 
‘Because it is dificult. Inthe Solar System there 

have been spice exploration missions to find out i 
there is Ife on other planets: Until now, we havent 





found any he ial ile 
‘on Mars, because Mars maybe had temperatures 
that were very good for life at the beginning ofthe 
Ife ofthis planet. 

But we don't know. In fact, tow there is no life 
ats, but maybe microbes could hav 
atthe very beginning of the p 
ate extinct, So astronomers ate basically looking For 

rofossils, Microfossls are the next step in the 


are lookin for past mic 
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exploration of Mars 





What about other planets in the Solar System? 
[There could be evince onl other planets inthe 
Solar System, maybe on the satellites around giant 
planets such as Jupiter ot Saturn, here i the 
possibility of hfe in the oceans insce these big, 
gone, ike Europa, because they have liquid 
In their interior. However, these hypotheses are 
really just speculatio 

fe in another place in the Soar System, 


























evidence 
except Farth, And far away? No, 

(On exoplanets tis even more difficult to detect 
life, We ate too faraway, so we have to detect 
rnon-direct evidence. We have to detect product 
of life such as biosignatures - compe 








atmosphere. This s evidence forthe product of 


exalife. We have to underpo spectroscopic analysis 
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Would it be possible to transport life from one 
her? Do you think that is how life 
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the implications of knowing that ife 
on the moons of planets for the search, 
fe? 






inthat 
at the beginnin 





“We have to undergo spectroscopic 
analysis and other non-direct methods to nga 
detect life in other planetary systems” 


1 reflection about lf 





Rocket science 














Rockets of all kinds are still our only way of 
teaching space - but just how do they work? 


Written by Giles Sparrow 
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Rocket science» 


How rockets lift off 


Rockets burn through most of their fuel in the first few 
minutes of their flight as they battle against Earth's gravity 








‘Writers and inventors have dreamt of exploring 
the universe beyond Earth for centuries, but the 


real challenges of travelling into space only became 





Siow Choa in the 19th century, Experimental bailoon 
‘The force gravity flights showed that Earths atmosphere thins 

pulls everything cut apy thigh aktudes ant so eve ber 
Towards tecentreof powered light became a realty, er 






























the Earth, exerting a ‘that wings, propellers and other devices that create 
downward force of forward of upward force by pushing against % 
‘9,8 newtons per surrounding medium tke a 
kilogram on every {in space, Another problem was that cam 
Batt re recat ‘engines - machines such as steam and pe 
engines that generate power by burning fuel in 
n from Lars atmosphere, a chemical 
1 ealled combustion ~ woul as fll 
pace 
«tunately, a device that solved the problein 
of generating force without a surround 
‘medium had alieady been invented 
rocket, Initially used as weapons of war ) Thrust 
The rocket generates an upward force 
{ called thrust to overcome bath gravity 
} and drag, It does this by burning fet and 
; texpeling exhaust gases ina downward 
direction that pushes the rocket upward 
Mra, 


Earth's air might be thin, 
butt can exert astrong 
resistance called drag 
‘against an object moving at 
high speed. Fortunately it 
teduces as the air becomes 
thin at higher altitudes. 
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Right: 
SpaceX’s huge 
Falcon Heavy 
rocket has 
afirststage 



















actas boosters 
during launch 






i ’ ‘core Falcon 
i ; ‘rocket 
= , flanked by, 
1 i two kentcal 
i Falcon de that 
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Changing alltaele 
{As the rocket gains speed and 
altitude i slow tits onto - 

2 path parallel with Earth's _— 
surface, which willecome an 
orbit if it gains enough speed. 
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‘elvered itor 
Shedding mass isknownas the 
‘asthe rocket continues to bu fuel its payload. This may 
‘weight reduces, 30 although the trust onaist ofa aatlie 
Sts stat {orce from ts engines remains constant, crireceath ofp 
Atlaunch a rocket’ weight is at ithasa greater accelerating effect. wth a separate rocket 
its greatest, Even withthe rockets Sage forfurther 
producing maximum thrust they manoeuvres 


produce barely enough power to 


Lettthe 
Space Shuttles 
‘mique design 
Aocket stages channelled 
Most rockets art designed with two or propellant 
more stacked units called stages, The foman 
lowermost stage fires ts engines nti e 
thay are exhausted then separates aid tothe Shute’ 
fallsaway to reduce the overall mass y poe 
being carried further towards space during launch, 


hile two large 
solid rocket 
boosters 


lif the rocket off the ground 
- ta . assisted 
Rockets generate a force in 
one direttion, called thrust, os 
the Prunciple of action and Abaction 
dein alcitnst oyiiepecnedfacion Taelowty cave up wih vatoaredet des 


S 
5 and reaction - exhaust fumes released ty explosive and concluded that the mast efficient sot yp was 
chemicals are pushed out ofthe back ofthe rocket a vertically launched vehicle with several ‘stages 
BEE Wa | x hich speed, and asa result the ocket ic pushed —_- each a self.contained rocket that could carry 
x Inthe other direction, regardless of any surrounding the stages above i fora certain distance before 
‘medium The key to using rockets in spaces simply exhausting ts fuo, detaching and falling away 
focarry another chemical called an oxidant that ‘This principle, stil widely used today, reduces the 
can perform the same role as axygen in the Earth's amount of lead weigh’ that needs to be carried all. 
air and allows the fuel to combust, the way into space 
The ftst person to seriously study the rockets Taiolkovsky devised a complex equation that 
potential for space travel a Russian schoclteacher revealed the necessary thrust force needed for any 
ancl amateur Scentist called Konstantin Tsilkovsky, given rocket manoeuvre, and the ‘specie impulse 
published his conclusions in 1903. He correctly how much thrusts generated per unit of fuel * 
\ertified the moment of launch as one of the needed era ochet oreach space He eased that | AAA 
biggest challenges the moment where the rocket the explosive rocket propellants of his time were | ESR 
has to cary all the fuel and oxidant it needs to far too inefficient to power a space rocket, and Nee 
reach space as ite weight at a maximum anda argued that liquid fuels and oxidants, such as liquid 
thuge amount of thrust isneeded simply to get it hydrogen and liquid axygen, would ulimately be 
‘moving a all Asthe rocket gets underway itsheds needed to reach orbit and beyend. Although he did 
‘mass through its exhaust, so its weight is reduced not lve to see his wotk recognised, Tsiolkovsky’s 


and the same amount of thrust will have a greater principles stil underpin all of modern 10 
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Forces act all along its central 
anis, withthe rockets gravity 
and any drag due to air 
resistance pling it downwards, 
and thrust pushing it upwards, 













the rocket’s Body is 
tiked its thrust may be 
displaced by a smal 


angle from the direction 





‘ofits motion. Fins help 
keep the rocket stable, 
but they and the rockets 
bbody both generate lift, 
force that pushes the 
rocket toone side, 


‘The centre of pressure 


Is the point where the 
aerodynamic forces of 
drag and lft act. 








the centre of 
pressure below the 
centre of gravity, the 
torque force will tend 
to twist the rocket 
back toa stable path 








When the rocket’s 
thrust snot aligned to 
‘ts motion, tftand drag 
‘combine to produce a 
force called torque, 


‘Today most use 
‘imballed rocket 
motorsto adjust 
their direction 
instead of fins, 


Therocket's centre of 
iravity isthe exact mi 
point in ts distribution 
fof mass, and changes 
throughout the flight 
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Rockets must delicately balance and control powerfull forces. 
in order to make it through Earth's atmosphere into space 








een a ee eens) 
‘explosion as fuel and oxidant undergo a violent 
Dens yrs 
‘explosion are pushed out ofthe back of the rocket 
NOT Eee er en earn sits 
‘channels the hot. high-pressure gas created by 
ee eta et ety 
back of the nazz at hypersonic speeds, more than 
een eee) 

Re Onc Gunccacg 
every action has an equal and oppaste reaction, 
St rs eet 
therocket nozzle must be balanced by an equal 
and opposite force pushing tha rocket forwards 
Peer econ ata ts 
‘combustion chamber; but since the rocket motor 
re ett cas 
ert ens 











motion 


“Keeping the derects 
oe ee CAL YY 
va 


closel§ aligned with | 
of ti ae 

















Ne eS ee er 
PS en ens te 
Sen oe ies ea) 
‘jects with greater mass need more force to 
See ae ee 
renee eee ety 
ei te 
ec ees 
Se en eee ene 
Peon irens 

{As the rocket gains speed, kneping the diction 
Cie ene nus 
Peer eer ire et 
the rocket towards an orbital tajectary, but a severe 
ee ere en at tt 
eee ea 
ore tna tae td 
‘gimballed’ engines, mounted so thatthe entie 
rociet motor can pivot ad vary the ditection of 
ee ee ry 
Serene sort 
prereset ee 
Geet ee eee tes 
Pe eee et ets ee 
‘thruster rockets mounted on the sides of the 
ees 











2 funy system 
‘turbopum system 
saws thal and oxidant 
from the tanks athigh 
speed and injects itinto the 
combustion chamber 


F Anters 
adaptor 
Rocket stages 
are separated by 
‘empty ‘spacers’ 
called interstages, 
fitted with 
‘explosive bolts 
that push them 
safely out of range 
before the next 
stage fires, 





6 fayload 
fassley 

hn aera 
Case caleds ing 
protects the mission 
Pood om te 
Eeosphere dng 
ine then al 


aay in space, 


























S Propellant tanks 
The intro each 
Stage sed wath rg 
propelant tanks or 
fel andondant fuss 
‘such as liquid hydrogen 
maybe efficent, but 
they are a uly, 


8 Syriton system 
‘neler spark 
explosive charge ort 
ot hot gas ipites the 

fuelonidant mic 





Y Solel tschabs 
Solid rockets havea 
Qo simpler design wth 
amixof fuel and 
‘oxidant that ignites 
when triggered and 


‘burns continuously 
‘until exhausted, 


O72 ees 4 
Upperstage 

rockets are saber 
butoften more 
complex than 
the lover stages, 
ith the ably to 
beswtched of!” 


and reignited at 
diferent times, 
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V Boosters 

Solid rockets make ideal boosters for use during. 
Ii, Strapped around a central liquid-Tulled ‘rst 
stage, thoy fall away when exhausted, 


How a rocket's 
motors work 


Rocket engines are complex machines that 
must endure ferocious heat and pressure 


Modern rocket motors have come a long way from fireworks, 
Relatively simple solid rockets, most often used as boosters t 
provide extra thrust at launch, still rely on the same basic principle 
(of igniting a tube containing a combustible mix of fuel and axidant 
Once ignited, a sold rockot will cantinue to burn until ts fuel 
exhausted, but the tate at which fue s burt - and therefore the 
nount of thrust ~can be controlled by changing the amount of 
aurface exposes to ignition during diferent times in the rockets 
fight. This can be done by packing the fueloxtlant mix with a 
hollow gap down the centre, running along the length of the rocket. 
Depending on the protle ofthis gap, which may be circular or sta 
shaped, fr instance, the amount of exposed surface wall Change 
‘during the flight 

The mare widespread liquid fuolle rocker 
Typically they involve a pair of propellant tanks ~ one each fr 
the fuel andthe oxidant ~ connected to a combustion chamber 
though a complex maze of pipes, High-speed turbopumps driven 




















far more complex 








by their awn independont motor systems are used to deliver 
quid propellant into the chamber through an injection system, 
The rate of supply can be throtled up or dawn depending cn 





quirement, and fuel can be injected 
Inside the combustion chamber an ignition mechanism is used t9 
begin combustion - this may be a jet of high temperature gas, an 
electri spark ora pyrotechnic explosion, Rapid ignition is erteal 
if too much fueVoxidant mixture is allowed to build up in the 
combustion chamber than a delayed ignition can generate encugh 
pressure to blow the rocket apart, a catastrophic event that rocket 
engineers laconially refer to asa hard start or tapid unscheduled 
cicassembly’ (RUDD, 

The detailed design of aliquid rocket staye can vary alot 
depending en its fuel and other requirements, Some of the moat 
ficient propellants are iguefied gases such as liquid hydrogen, 
which is only stable at very low temperanures - around 283 degrees 
Celsius (423 degrees Fatwentit) Once loaded aboard the rocket 
these cryogenic’ propellants must be stered in heavily insulated 
tanks, Some rockets avoid the need for an ignition mechanism 
using thypergoli’ propellants that ignite spontaneously on 
with each other 





a slmple et or a fine spray 



























f Combustion chamber 
Fuel and oxidant undergo violent 
‘combustion, creating expanding 
ses thatare forced out through 
shaped nozzle atthe bottom. 
‘This generates upward thrust in 
the rocket motor tee, 
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Interplanetary travel 


Rockets are the key to exploring our Solar System - 
but how do they go from orbit to deep space? 






























‘The first stage of any spaceflight Involves launch 
Ce ete eee ec) 
200 kilometres (124 miles) up, above the vast 
eee cn ue 
Se a me aa 
Pe eres 
stage ofthe rocket is moving fast enough it can 
Cee me een 
CeCe nnd 
ee enue 
eee et ng 
than this low-Earth orbit (LEO), but those destined 
a ee eC eg 
System need a further boost in speed to reach 
Ce ee EM ees 


arena 
eee ead 
orien cry 
Cennard 
er end 
Snot 


ee ee 
er ee reer 
Peet ns reece ee 
Peon rereerr etry 
ee entars 





ceed 


be pulled back by our planet's gravity The escape 
Re ey te) 
ee eee ee ceo) 
Cee as 
ata greater distance from Earth, and probes bound 
for interplanetary space ae often first injected 
Oe ee eee 

timed burst of thrust from an upperstage rocket, 
ee nt ey 

the rest of ts interplanetary flight. n such an orbit 
Pee ees ren en 
Pe ee 
Ree a een 
pene eee os 
Saas 
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Surprisingly, however, the critical rocket burn used 
ees ei eee cee ae ae) 


Cee ere 
ace aan okene anita Phare pentel ark at aalll ode 
bide ndlinchanage deen to break free from Earth ona Lahey scald 
poarch ieee pce Fiat nit em ero tee etn 
Dppeitae ean lctel ier peleannateny aber Se en ed 
ieee ers Seater Eoin aetna artsy 


etre pee eer ad 
eee ane Lg 
which is greater at higher speeds. On balance, the 
additional rocket thrust needed to reach escape 
velocity from a low altitude at higher speed is less 
ST ee ue es 
Se ee) 

Se eee a ey 
one ae cee 
Doe a) 
‘orbit. Strictly speaking the term ‘Deltav’ means 
a ee eg 
eg en mers 
force over time, needed to accomplish a manocuvre, 
Broadly speaking missions are planned around 
4 'Delta-v budget’ = how much thrust they can 
Pa ne) 
ed 

net ee 
Su ead 
ene eet Re 
er ce ae ey 
COC ee en 
Ce een es 
Re ee 
Pert ty 
ere ee ety 
require a burst of rocket thrust in the opposite 
Cer een 
the spacecraft around in space and fring the motor = 
Pe enn 
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Its closest approach. 
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Astronomers have managed to measure the mass 
of our home galaxy in unprecedented detail, 
potentially solving some cosmological riddles: © 
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aor ea) 
INASA/ESAs Hubble Space Telescope, 
etter a 
Peer reer Ty 
Terre et rn 
eee et era) 
eee een ned 
Parr atmempsnngireser eneainnnet 
et ey 
Peas 
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Pea ae ann Ra 


knowing precise mass.of the Miky Way presents 


Br enon eer en nas 
Hubble and Gala pooled thelr data to create a 
three-dimensional map ofthe night sky and more 
accurately track the movement of globulay star 
Coenen Rac cry 
ee ees 
ce ne ane 
Sifter the universe Began, also known as the Big Bang, 
Ce ne ee ear eas 
‘canbe measuced indirectly by the gravitation effect 
ithas ofthese surrounding globular star clusters, 
‘Astronomers can tell how guuch an objest weighs. 
Pee C cated 





_ comprehensive study of many stellar objects inorder 


cence ts 
Cement ction 
‘movements of 46 star clusters ~ 36 by Gala, 12 


“by Hubble. Gaia provided a detaled 30 map of 


astronomical objects’ motions up to 65,000 
enn ne itr a 
field of view, but data on dusters up t0 130,000 
Jieht years away. This collaborative effort has been 
ee eo 
Oe ea 


CT ae eras 
aan) 
3 8, 


the Milky Way more accurately 
so that we can put it into a 
cosmological context” 
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Apollo 10 
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Reported by Lee Cavendish = 











— SApollo 10 







ue 88 of Al About Space told the 
of Apolo 9 as it saw its SOK 
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Apollo 10 


Left: Backon 
Earth NASA. 
employees 
‘watched 
progress 
fromthe 
Mission 
Operations 
Control Room 
in Houston, 
Teas 


Left below: 
‘TheLunar 
Module was 
nicknamed 
'Snoopy’ after 
te Peanuts 
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“When you go to the Moon and you watch the 
Earth, you see something very strange in it, 
ovnelcaevielomVca a cceeel lame etter) 





Stafford and Cernan took their places in the 
Lunar Module weady for descent, but what was 
stopping these two men from becoming the 

ones in the history books andl making the frst 
touchdown on the lunar surface? At this point the 
Lunar Module was too heavy for a touchdown, and 
the crew needed additional training if they were 

to perform one. For two out of the three Apollo 10 
astronauits, their time would came eventually. 

‘A peculiar nol was soon heard by the 
astronauts as Stafford and Cernan separated from 
Young on the faside of the Moon. In the transcripts 
ani recordings, finally released in 2008, the 
high pitched sound becemes apparent and 
brings on an exchange between the astronauts 
trying to understand what it could be. It begins 
with Cesnan saying: “That music even sounds 
couterspacy, doesn't if You hear that? That 
whistling sound? This occurred on their fifth day 
in space, and it's obvious that this wasn't something 
they heard before, Michael Collins also note 
whistling sound while on the Apollo 1 mission, 
Aft some investigation tw. 
interference between the VHF radios on the two 
clfferent spacecraft 

Continuing with thelr mission, the priority was 
testing the lunar descent procedure that would 
take Nell Armstrong and Buzz Aldrin to the Sea 
of Tranquility, The descent was successful taking 
Stalord and Cernan just 14 kilometres (nine males) 
abewe the surface; then the closest any human had 
‘gotten to another celestial body. The Moon was 
tantalisingly claro, and everything was seemingly 
running well with no mayer complications, BuC this 

hanged as they ojocted the Lunar Module 
pod fram the descent staye. had all the swaitets 
set instinctively, as we will do. "Tom reached over 
and changed postions with the guidance switch, 
we knew it had to be changed to X, but 
had alveady changed it to X, recalled Cernan 
‘on a Diseawery Channel series called Rocker 
Science: “And so when it fued it was on a primary 
‘uidance system las opposed to the abort guidance 
system, and a primary guidance system didn’t 
know where to tell ito go so we did separate, and 
spun aut of controL 

‘remember seeing lunar horizon go by in 
differnt dictions about 18 times in some 15 
seconds, Tor took i back from the computer, got it 
under con we gave it back tothe abort guidanc 
system. We got the burn on time and rendezvoused 
and everything turned our al right* This was a 
lose call. What Stafford and German dict know at 
the time was that Snoopy was two seconds away 
from crashing into the surface ofthe Moon, The 
mission could have ended in disaster, and who 
‘knows what ramifications that would have had 
for the Apollo 11 miss 
broadcast live also m 


















































The fact that this wasall 
sant that the public could have 
Just witnessed  teribie event, but the astronauts 
seyained control. Luckily the only bad result 
was Stafford yelling some rather understandable 
profanity on an open channel tothe wail 

Allin all the mission was sucessful, and that 
story did not came to light unt atleast 40 years 
late.‘ unknowing eats the mission was smocth 
from start to finish, and no one knew for along 















































time that Cernan and Stafford came within 
two seconds of crashing into the lunar surface 
However, there were aspects that were tested 
that would prove vital forthe Apollo mission, 
as Ceman explained: "We also checked out the 
landing radar on that mission and found out it 
had been programmed improperly, Had that 
happened on Apollo 1! they would not have 
landed, So we found out some interesting 

things on Apalio 10: 

‘With half the mission done, the next 
objective was to make i back to Earth and land 
safely, which meant plucking Stafford and Cernan 
‘ut from thelr ascent an back into Charl Brown, 
(On the Isth ambit of the Moon, Young rendezvoused 
with Snoopy and their next 15 orbits were 
spent lunar landmark tracking and putt their 
Hasselblad cameras to good use, Aflerwards Apolo 
10 entered ts tans arth trajectory, starting the tio 
on thelr thiee-day journey back: home 

‘Apollo 10 would make it back to Earth and safely 

sphere on 26 May 1968, This was 
the final hurdle, and 15 minutes before re-entry 
CChatlle Brown was separated from the test of the 
Service Module to begin its descent. uri and you watch the Earth evolve infront 
reentry astronauts have to cleal with teriying You see something very strange in it something 
speeds as they plummet down tothe sea, Very familia, You're not fying around the Barth 
‘Apollo 10 was even scarier ~ it actually holds th anymore. Youte not flying thiough sunrises and 
reco for the top speed achieved by a manned! sunsets: Withaut even rolling your eyeballs, yeute 
spacecraft, ging 39897 kilometres (24791 miles) looking across oseans and continents Youre 
per hour This was much to Stafford’ delight, ashe watching as the Sun rise ade of the 
previously stated in the samme interview, “Lalways ward and sets on th other side alin the sare 
Javed to fly. wanted to bea fightor pilot an { Instance. Youtw looking ata blackness beyond your 
wanted to fly Ue latest things to go higher and. perception that envelops the Earth, The infinity of 
faster, [finally di go fastor with Apolo 1 ‘ime the infinity of pace the endlessress of i al 

CChatlle Brown splashed down in the Pacific Tr not sure what it, but In 
‘cen at 42pm UIC 1252p BLA and was 1 saw it with my own eyes 








retrieved by a United 
States Navy ship, the USS 
Princeton. This concluded what would 
tuum eat fo bea successful important and frankly 
underrated mission in terms of the whole sucaess 
fof the Apollo program. But there i a philosophical 
side of going to the Moony i not just to te 
technologies and satisfy hurmankind’s ned 
cexplore as many frontiers as posite, 

Space travel can be an extremely moving 
experience forthe individual, Cernan explained this 
extremely poetically:"When you goto the Moor 








you, 











sure exists because 
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Retrograde | 
jnate}uloyer 
explaine 


Our expert explains why some celestial 
objects appear to.take the unusual route of 
travelling backwards in the night sky 
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‘astronomical research, Fist, the Sun rises in the east 
See ey er 
ee a rn te 
rst stars rise inthe east and set in the west. Third 
ee ee ee! 
disappear from the night sky at fixed times of year 
Fourth, there are other stars that do not appear and 
ere ee ent) 
pee 
Reet 

Dee eee eas 
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Ce ae ca) 
‘created by the Earth and the other planets all 
ea eee 

Pearse eT? 
Ce een eis 
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neem eT 
Pen ote 
ene ea or) 
Se en 
passed them on the inside, and was unwise enough 
to look back, they would appear to be moving 
ee 

By using constellations as if they were a distant 
en ee en 
Reena eee ea 
‘each time the Earth passes a planet in an orbit 
See ne er 
passed py a planet in an orbit closer to the Sun, 
ea : 


“Retrograde motion is an illusion created 
by the Earth and the other planets all 
orbiting the Sun” 
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What are the aims of the 
Deep Space Gateway? 
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concept phases of how ths thing il come together in orbit around the Moon, oan 
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maybe to other destinations in 
ee eee 
for exploration for humans, 


(PY James Carpenter is the human and 
Seem 
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“We would learn what it would 
mean to live and work away 
from the Earth" 


What exists outside our 


observable cosmos? 
i. * en a RS a 


a pea eared aoe 
ed creer 
pera 


bree 

oer 

Cer) 

SS a 

A id 


What obstacles do scientists face when they need to work in 
Martian days instead of Earth days? 
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Did 
you know? 
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"Some scientists point to the seeming fine-tuning of our 
universe as evidence that we are in one of many universes" 


Is it difficult to retrieve an a 
asteroid sample? bokee 





peo 





8 a needle in Tokyo, 
1s the project manager of JAXA's 
Hayabusaz mission 
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Would it be possible to 
survive on a planet around 
a double-star system? 








ee et ee ee ee eee Tee 
‘reambinary planets (CBP) ~ are no longer just scence fiction, The Kepler spacecraft has 
50 far observed about ten transiting CBPS. Here we focus on circumbinary-type planets that 
ee ne ee ner 

“The fist requirement for survival on a CBP is thatthe planet remains dynamically stable, 
Gravitational perturbations from the binary can destabilise the cicumbinary orbit. f this 
happens then the CBP is kely ejected from the system, or it could even colide with one of 
the stars, Both are not favourable scenarios for surwvablity, Secondly, if we agree to need 
liquid water for survival, and ideally a breathable atmosphere, the CBP should nether be 
Pen cr 

Even if we manage to find a habitable CBP its not guaranteed to stay habitable 
Oe Oe nr ee ee 
Ce oe ee Cn ee a) 
white dwarfs, The mass loss could unbind the CBP, hurding i into the darkness of space, 
eo ee ee ey 

planet that (for now) is very accommodating to life 
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Given the universe's acceleration, 


could it end in a Big Rip? 


Co Sa. 


‘The universe is most lkely infinite, but we stil talk about the 
2 of the cosmos. What we feally mean isthe size or limits of 
the observable universe, We are currently living i 


Accelerated expansion, which means that objects in the universe 
e. Even 
be able co 
yond! some distance because objects very faraway from us 
are receding away from us so fast that neither light, nor gravitational 
waves nor any other type of information emitted by those objects 


n-us with a speed that gro 
mount of time we would ne 


ith the dist 


‘would ever be able to reach us, 
ow that the expansion of the univer 
but ifthe acceleration was itself speeding up, th 
‘observable universe would shrink and there would be atime wi 
the observable univers 
be able to see our neighbouring galaxies, When the size ofthe 
observable universe is even smaller than the minimal length w 
‘ean conceive this would correspond to a Big Rip, possibly tea 
apart the whole structure of space and time 
Claudia de Rham is professor of theoretical 
physics at imperial College London, UK 
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\d be so small that we wouldn't even 
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‘behaviour ofthese things would 
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However, these theories 
also suggest that our universe 
Pen arte 
eee 
Pe ey 
een nt 
erent 
‘matter. Researchers are atively 
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‘matter and antimatter Interactions 
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‘example, comparing the colours of 
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Cet eee Conjunction between The Moon and Saturn, 
The Moon hasa few photogenic apps software and accessories theMoon and Satum —_makea close approach, 
oer for astronomy and space fans in Sagitarius passing within 0°22" of 


each other in Sagittarius 


28@6 648 
APR MAY MAY 


The Alpha Scorpilds The Eta Aquariids Conjunction between 
reach their peak of five reach their peak of 40 the Moon and Mars 
‘meteors per hour ‘meteors per hour In Taurus 


11 


MAY 


‘The Moon and Messier 


44 will make a close 
approach, passing within 
O"I9' of each other 


cr 


Jargon buster 


Conjunction 
‘canjunction san align cts. a the same 
Celestial longitude. The conjunction of the Moon and 
the planets is determined with 

A planet sir conjunction withthe Sun wi 

Earth are aligned on opposite sides ofthe Sun, 


Right Ascension (RA) 
Right As 
the surface: 


isto the sky what longitude is to 
the Earth, corresponding to east and 
west directions, its measured in hours, minut 
is since, asthe Earth rotates on ts axis, 
parts ofthe sky throughout the right 


MAY 


The Moon and Mars 
make a close approach, 
passing within 3°12' of 
each other in Taurus 


20 ¢ 
MAY 


Conjunction between 
the Moon and Jupiter 
in Ophiuchus 


22 D>) 
MAY ™ 


‘The Moon and Saturn 
make a close approach 
within 0°31 of each 
other in Sagittarius 


13 é 
MAY 


The Alpha Scorpilds 
reach their peak of five 
‘meteors per hour 


22 


es 
MAY — 
Conjunction between 
the Moon and Saturn 
in Sagittarius 
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Declination (Dec) 

This tells you how high i rice inthe sky. 

Like Earth's latitude, Dec measures north and south. 
areminutes and areseconds 

There are 60 areseconds in an areminute and ther 

are 60 arcminutes in a degre 


Earth and 
sion, an objects visible for the 
whole night, rising at sunset and setting at sunrise, At 
this point inits orbit, the celestial objects closest to 
Earth, making it appear bigger and brighter. 


Magnitude Greatest elon; 
's magnitude tells you how bright it 
Earth, In astronomy, magnitudes are 
ale, The lower th 


When the inner planets, Mercury and Venus, are at 
their maximum distance from the Sun, During greatest 
elongation, the inner planets can be observed as 
evening starsat greatest eastern elongations and as 
‘morning stars during western elongations 


appears fr 

fed on a numbered 
‘number, the brighter the objec 
1s brighter than an obj 


{s 


25 
APR 


‘The Moon and Pluto 
make a close approach 
within 0°04 of each 
‘other in Sagittarius 


The Moon and Jupiter 
make close approach, 
passing within 1210" of 
‘each other in Ophiuchus 
Naked eye 
&® Binoculars 

Small telescope 


}* Medium telescope 
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Moon calendar 


*-The Moon does not pass the meridian on 17 May 
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All figures are given fr 00h at midnight (local times for London, UK) 
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Planet positions ,, 
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This month's planet 


The God of War rules the night this May, while the King of the Solar 
System has a long reign in the sky 
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“Mars might not be the brightest planet in the sky 
this month - shining at magnitude 16 x will only be 
as bright as Castor in Gemini, which itself is ony the 
2oth-brghtest star inthe whole sky 
much ghing on around it 
Becyeen late-Apri and Iate-May Mars will bea 
rmdetly bright Evening Star kaw inthe western 
sie after sunset, looking ike an extra orange ‘sta 
between the horns of Taurus, The Bull, o the upper 
left of the Hades and Plelaces star clusters, That’ 
quite a busy area ofthe sky 
which star Mars i, wale halfway between 
brighter and redder Betelgeuse in Orion ard yellow 
white Capella in Auriga, Youll beable to see Mars 
as scen as the sky begins to darken but it wal be 
setting around midnight so youl only have a short 
window of visit in which to observe it 








but there is 30 
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To make up for its lack of brightness, Mars wil 
have some pretty impressive company tn the sky this 
month. As the western sky darkens aftr sunset on 
the evening of 7 May look fra fingerall-clipping 
thin crescent Mocn shining directly beneath Mars, 
just over four degrees from it The folowing evening, 
the Moon - now a sihly fuller crescent - will 
be shining to the upper left of Mars, more than 11 
degzeos from i 

(01 16 May Mars wil cross the border between 
Taurus and Gemini. Two days later it willbe shining, 
very close to the bright star chuster M35.On the 19th 
“Mars will actually drift through the star cluster and 
though binoculars or a telescope wil look like an 
‘orange star embedded within I, contrasting strongly 
wth the biue and white stars which make up the 
‘luster. As you look at Mars shining inside the cluster 


aN) 





on that evening it will be humbling and fascinating 
to think that while Mars is 380 million kilometres 
217 milion miles) away - so far that ight from i rook 
almost 20 minutes to reach Earth - the pinpick stars 
lithe chister beyond are so faraway thatthe light 
set off 3,000 years ago. By the next evening Mars 
will have dnfted free ofthe star cluster and will be 
shining. short distance to ts upper let 

Mars continues tobe the ‘goto planet for scientists 
Involved in the exploration ofthe Solar System 
with robot probes, Probes from a varity of efferent 
countries re orbiting Mars, wth move planned to 
join them in the years ahead, and in 2020 NASA will 
be sending another nuciear powered rover to explore 
It. When will the fist humans leaye bootprints in the 
planet's dust? Some think around the year 2035, but 
that may prove tobe overly optimist 
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Constellation: Cots ‘tar Jow in the western sky just Constellation: Pisces you might expect the second werk 
‘Magnitude: 011 after sunset orn the east just before | Magnitude: 39) out from the Sun to be astiking 
AMJPM: AM sunrise, Unfortunately this snit one | AM/PM: AM naked ye object. Sadly Vers rises 
‘though its often labelled ‘elusive, ofthese times. The tiny wend willbe | Technically Venus is aMorning Star’ so shortly before the Sun that it will 
sometimes Mercury easly visble rising at around the same time as the | this month, a it rises before the be overwhelmed in the Suris glare, 50 
tothe naked eye asa copper-coloured Sun, so will not be visible Sun, and with a magnitude of 39 willbe virtually impossible to seo, 





‘Constellation: Ophiuchns 
Magnitude: 24 
Ona Coa oe 
ny Jupiter is by far the largest planet inthe 
Solar Systern, So huge i could conan 
ci meRpENt ‘over a thousand Earths, it willbe visble 
this month from the very eatly hours 





right through the night, until dawns ight 
Washi from the sky. AL the start of 

cur observing period ft wil be rising at 
around Lam and by the end of May it wal 
berising aroun lpm, giving plenty of 
time to enjoy the sight of it blazing low 
inthe sky like a blue-wiite spark, Look 
ut forthe full Moon shining just eight 
degrees to Jupiter's lft on the merning 
of 20 May, and only five degrees to the 
planet's lef the following morning, 
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Constellation: Saytarius the end of May willberisingbefow | Constellation: Aries lose tothe Sun tobe visible. In the 
‘Magnitude: 05 Jam, so prospects for observing it wil | Magnitude: 59) ceauly days of May it wil pass very 
AM/PME: Ai slowly improve as the daysand weeks | AM/PM: AM close to both Mercury and Venus ~ a 
Inmid-Apni the planet famous for pass, Look forthe waning glbbous Ifyou want to track down this sathering of worlds we'll have to 

its system of shining, cy rings will Moon six degrees to the upper right | strange, dim world, youre out of lick enjoy using planetarium software or 
Denising at around 230am,and by of Saturn before sunrise on 25 April | this month because it will be too apps instead of our own eyes, 
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Moon tour 
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Take a look at one of the most striking : 





small craters on the lunar surface 7 - . 


Look atthe full Moon through your 
binoculars or small telescope and 
‘once your 
watering you wil see a triangle of small 
‘right dots on the left hand side of the 
almost blindingly bright dis, jst above 
its centre, Joking for all the word lke 
the bright mark trio of stones made 
when stated ino the te covering 
a fren pond or lake These bright 
spots ate craters three ofthe mo 
famous and widely observed craters 
on the whole ofthe Moon. The ane in 
the centre called Keple 

stination for this months tou. 

Kepler isa reasanabt 
Its dwarfed by betterknawn and 
large has Copemicus, 
‘cto and Prolemacus, ut is very 
popular among veteran and novice 
lunar observers alike because it is the 
source ofa splendid spray of bright rays 
‘of impact debris Infact, the longest of 
the rays which spread out fom Kepler 
reaches a 3 almest 300 
Jalomettes verapping, 
the ray systems of other, older craters 
in the region. 

st when the Mo 


have stopped 


small rate. 


ays lo 
nis fll and the 


80 


‘Sun isang overtead as seen from 
Kept then the rays look ketal 
‘of bright white snow splashed and 
sprayed actos the darksrey surface 
‘ofthe Moon, ant look beautiful in any 
telescope ara or smal 

Kepler i a young cater, formed in 
the Coperican Era ~at some time 
inthe last billon years or 0 ~by a 
asteroid slamming into the region of the 
‘Moon to the west of the much larger 
‘and more impressive Monarch of the 

Joon, Copernicus. The impact blasted 
‘ae cut ofthe Moonis surface 32 
kilometres 198 miles) wide andl arounel 
tdiee kilometres (L8:mile) deep and 
showered the surrounding regan with 
hail of tumbling debris, laying dower 
from 

TMnough a telescope or the camera 

js ofan omit satelite, Ke 
\s revealed to be slightly polygonal 
in.shape, with high rampart walls 


we se splashing a 


and are slumped and broken up into 


te exes on the inside ts 
floor is hummocky and une 
‘no drarmatic central pesk or peaks 
catch the eye or the Suns law 


to the terminates, High magnifications 
show Kepler is surrounded by many 
smaller ‘satellite’ crates, formed 
when debris fom the Impact which 
created it spattered down an the 
surrounding are, pockmaring twit 
uy craters, In fact, NASAs Lunar 
Orbiter probe took an 
image in 2011 showing a huge boule, 
100 metres (28 fet) across, siting on 
the surface no far from the eater ~a 
piece of debris that thudded out ofthe 
sky in the aftermath ofthe im 
‘So when can you see this fascinating 
and beautiful crate, formed in such a 
wiolent event this month? 





Atthe start of our observing period 
the Moon wil be at its waning ibbou 
‘hase, so Kepler will be bathe in bright 
sunlight and easily visible, bexh with 
the naked eye and through observing 
instruments, with ts dramatic system 
of rays realy standing out on the 
surface. Ho the days pas the 
terminator the ine separating night 
from day - wll eentiessty sweep 
towards Kepler from the east. As the 
‘Sun drops in Kepler sky the rays wall 
appear to fx anel lose thelr beauty 
‘union the pit ofthe crater itself is 
‘obvious - details on the surface around 
itand inside its walls and across its oor 
willbe more realy vibe 
il with the terminator 

spon it, Kepler will bea 
fascinating sight through your favourite 
high-power telescope eyepiece but a 
dda of ater it willbe lost fom view 
as the Sun sets om it plunging it nto 
dlarkness ft ill not reappear unt mid 
‘May, around the Mth, and by the time 
the Moon is fll on the Bt it wall be 
visible inal ts pory again asa bright 
spot atthe centre of a splash of sen 
white rays, 
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‘Shining on the end ofthe ‘Sickle asterism, 5 
magnitude 14 Regulus is Leo's brightest Siete 








Star, but only the 2st brightest star in the 5 «| Some 12 light years across, this open cluster isan incredible 
RCE eeu Hydra Pen LT 
‘our-times lager than our own Sun, and Mi ‘your binoculars to find it ona clear, Moon free night. Estimated 
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hotograph the 
Moon in May 


ENA oes Sine bee RIN (eR ORIGIN OR om cise aN) 
astrophotography - because our natural satellite will be a very tempting 
target on several evenings... 


people with years of experience, But Moon's dak seas, towering ranges 
Yo you don't need thousands of pounds of je mountains and countless 
che ‘worth of kit or years of experience impact craters surrounded by right 
wv DSLR (Digital Single Lens ‘to take lovely images -a basic DSLR splashes of debris, elly-leg’ tripods 
Reflex) camera ‘camera on a tripod is enough, But ‘To photograph these and the | your tripad is too light, or wobbly, it 
v Sturdy tripod bow do you get started? ‘ther events taking place in May ‘wort support your camera properly 
V Cable release During May the Moon wil yout need to mount your DSLR ona | during the timed exposures and your 
i coffer beginners a great way into tnpod. The steadier and sturdier the | images il be blurred. 
Wide-angle lens (35mm asttophotogtaphy. As wells being bette: any vibrations will result in 
focal length or shorter) «beatiful photographic target in blurred images If your tripod is light, le releas 
Zoom or telephoto lens its own righ, the Moon will have weigh it doy by hanging something | Using even a very basic cable release 
(200mm or longer) ‘some fascinating company in the heavy from its centre. Also, use ‘to begin your exposures instead of 
v Computer sky and offer many attractive photo a cable release if you have one to pressing the shutter button with your 
inna “opportunities too. reduce vibrations even further finger wl reduce vibrations. 
vimeae crores Youll need to have two lenses for Set your DSLR to Manual mode 
uurDSLR-awideanglelensanda tur of the ash and se the 150 to | Keep things sharp 
‘00m or elepboto lens. The shorter $00, atleast at fst. Focusing on the | When photographing the Moon sharp 
(open up any copy of All About focal leat your wide-angle lens Moon is tricky, as itis small and very | focuss essential. Use ‘Live View’ to 
Space and youl see Its of 4s, the bette, an 8 to 5mm kit bright in the sky, soit your camera | focus on an enlarged image ofthe 
beautiful images ofthe night Jens wil be ine set at 18m, but hha ‘ive View you can use that fo | Moon your camera hast 
sly -asrophotographs, pictures anything shorter than 35mm ill do, help you. Zoarn in on the Men, 
of astronomical events and and if you havea 1Omm lens that making ts image on your seeen 
celestial objects taken by amateur kl be perfect Along ens witha a large as posible, then focus an 
astoonomers. Many are the result of forallength of 300mm wil be fine, the limb, itis too bright, reduce Not every astrophoto has to be 
4 many hours of hard work processing 200mm will do, and if youte lucky the exposure time until the Moon | scentfeally useful or educational its 
‘mages taken with very sophisticated enough tohave a 500mm orlonger becomes dim enough to se its sharp | fine ust to take images showing how 
5 -and very expensive - equipment by lens youll get amazing images ofthe rim clay then focus on that. ‘beautiful an objector event was. 
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Photograph the Moon in May, 


Getting the perfect shot 
Keep adjusting settings until you are happy with your images 


When you take your photographs, bracket the ‘exposures, apertures ana 150s until you have taken 


exposures - take exposures of long and short an image you lke, then stick with that combination 

















duration ~ unt you find then and take more. The main thing i to simply 
ticle with tha. Try combinations of different experiment - and have fun! 

1s the timing right 2a for Earthshine 

(O17 Maya very thin crescent Moon will be close to Mars. Use both your DnB May use your long lens to capture the dark part ofthe Moon’ face 


1e 10 cap sv of the pai shining close together in the disk Dhirs of, subtle, lavender glow of Earthshine 











3e out detail Wait for the ‘Flower Moon’ 
38 Jong lens wil caprue fascinating views of craters and mountain Use your lang lens to record the laely ‘Flower Moan full Moon, rising at 
slong the terminator when the Moon i at fist quater phase on 12 May. non the evening of 18 May. 








5 Make the most of foreground objects Beware of over-processing 
Ifyou spot a ‘hal’ around the Moon on ary night. use your wide-angle Denit over process your images, whatever software you use, Aim to keep 
Jens to photograph it Try to include foreground objects fr scale them as simple and realistic as possible 
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LIGHT POLLUTION 


eV ame CUNO MERON MN e em COke nem VOUM IN mCol eae 
® views of the night sky - even from urban areas, 


Make use of shadow 
u have steetl 
ur best to find a spat that's 
these whicl can a 
Getting into th 


Pent for the right conditions 


up into the atmos 
situation reports a 


ind 


ining into your garden, 


illuminated by of the time, t might 


Get out of town 
ell 
nt to pack up 


:requlpient andl drive a few miles out of your 
or city to find dak 


4s Shade your optics 


cape an binocular ey 
8 flexible wings, which 


ained from dealers. These will help reduce stray 


light entering youre 


a dark cloth, his s surprisingly effective in 


nr eye is as sensi 

help you see tha n 

other objects through your telescope, Don't worty if 
daft 
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but alot of stray 
comes from 
them off wie 


u have them, turn 
d make sure they point 
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ate looking at Wy, yout might convert 
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Seaman : 
Coloured filters lea atheist stow oot IC ‘Take up imaging 
mio thebotiom ot ater midnight The beauty of mes 


ope, They have les 


only allow through the wavelengths of light of 
the specific colour ofthe filter and block out the 


polled conditions. 


streetlights, 


Sitka s« “Some local authorities will turn street 


sa 


foaiWindinen annie — Lighting down or off after midnight” 
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Deep EN challenge 


Hunting for faint fuzzies 
around the Great Bear 


With the Big Dipper hanging overhead, spring nights are 
perfect for exploring the hidden treasures of Ursa Major 
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Messier 108 

This barted-spiral gala ight year 

Messier 109 

Magnitude 97 and 82 milion tight years awa 

this barred spiral galaxy s smal, pear-shaped 
blur in small telescopes, Instrum and larger 
il show the subtle glow of ts spiral arm 


‘The Ow! Nebula (Messier 97) 

Paint andl with alow surface brightness, you 

will need atleast a medhum-aperture telescop 
to see the two dark eyes’ of this magnitude 98 


planetary nebula 


fake (Messier 40) 
isan anomaly in Messier’ famou 
because ts nota galaxy, nebul 

cluster, bat a magnitude stars Is 
line of sight’ double rather than a genuine binary 


Bode’s Galaxy (Messier 81) 
At magnitude 68 this spiral galaxy is bright 
enough to be visible in ti 
smudge, but I takes telesco 
jral arms and bright 


Cigar Galaxy (Messier 82) 

Just over half a degree away from MEI 

the Cigar Galaxy is much smaller and fainte 
than its more obvious neighbour. A large telescope 


will reveal light and dark patche 


Deep sky ey | 
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The Northern 
Hemisphere 


‘The warmer months have arrived - and an 
impressive array of targets are to be had 



























‘Summer has returned, bringing with it warmer nights. While the cold 
‘evenings of winter provide dark skies and longer observing sessions, May 
still has alot to offer in the way of vibrant nebulae, star clusters and galaxies 
By mid-May at 1Opm (BST), the constllair 

Hunting Dogs, Virgo (The Vingin), Coma Berenioes (Berenice's Hatt) 
and parts of Centaurus (Ihe Centaur) are in prime positions for viewing, 
otfering a splendour of targets. Globular cluster Omega Centaur! glows at 
magnitude 39 and makes its appearance from the east to set in the west. 
NGC 5128, or Centaurus A, contains multiple layers of dust and is one of 
the brightest galaxios in the sky - youll need your ‘scope tose the deta 


‘of Canes Venatil (The 


















‘This chart is for use at 10pm (BST) 
‘mid-month and i set for 52" latitude, 


Hold the chart above your 
head with the bottom of the 
page in front of you. 


| 

| 

| Resor annetee 
that north on the char 

| istehind you 

| 
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The constellations on the chart 
should now match what you 
see inthe sky. 
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The night sky 35 appears 


ferry 916 May 2019 at 
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Startravel-102 (AZ-GTe) 
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ed to be controlled wirelessly with your smartphone, this 


highly portable refractor provides good Solar System views 
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Sky Watcher’ Startravel102, which comes on 
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steel tripod, isthe perfect ‘grabrand-go’ scope for 
‘beginners or casual observers. Weighing just 6.7 
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SKY-WATCHER 
STARTRAVEL-102 
(AZ-GTE 


This refractor telescope - with its excellent 
built-in WiFi and Go-To control - is ready to 
revolutionise your experience 


‘Sky- Watcher isa brand universally loved because 
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In = The latest books, apps, software, tech and 
accessories for space and astronomy fans alike 


Book Brief Answers 
to the Big Questions 
Cost £1499 appro $1960) 
From: John Marry 
se eh arcs obec od aioe 
besteling autor oA Bret History of Time eves 
vs With afin ughes on then 
tietons ins iis pot 
God? How di ital betn? Can we pedi the utr? 
What sna a black ok Ith heii le 
niin ris oz HN Wn ge 
theatre? Wil we survive on Earth? Should we corse 
ped ata ce 

Tigi ety exces Sls 
Pidie (gna oRiswiaaie danse 
and unraveled some ots eatest mysteries But 
ashis theoretical work on bck holes imaginary te 
an lilisto tsk his mind othe furthest 
teaches cl apace Hawking alway beleved that cence 
could also be used to Bx the protest on cur planet 
fn now. as wefce potently extastophe changes 

>dwinding 

teal super 
Ielgence- Seen Faking rns is atenon to 
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Software Universe Sandbox? 
Cost: £1899 $2499) 

From: Sten 
‘Aspace simulator 
computer, Univers 





bbe downloaded to your 
2g lea or those 





‘who are ves to mix the ming and 
the universe. Unlike many games on the market, 
Universe Sarxtbow?dovett have an averall missin, 
but you can have endless fun creating universes 
pes and the abe 

hem, On the whole the developers have 
ely ensured that ll the components 
(excluding the teapots) within this virtual cosmos 
Including planets, comets and stars act as they 
should when obeying the laws of physies I the 
user alters the systems in ary Way, chaos untold 
revealing how the Sclar System and even our galaxy 
could be affected if the balance of the universe was 
‘upset even slighty 

Tn general, the premise of the game is simple 
‘put various rocks in space, set various physical 
properties, including velocity. mass and density 
then watch them get to week, Whatever you decide 
todo - whether its making the Earth the same 

s the Sun, throwing Mercury past the rbits 

sand Neptune or blowing up Jupiter 
andbox® is certainly worth a play 









































‘Book Mars 
‘Cost: £25 (approx. $32.69) From: Andre Deutsch Lic 
All eyes are on Mars. NASAS new lander, InSight, 
has touched down on the Red Planet, an in 
two years the Mars 2020 rever will depart Cape 
Canaveral bound for Mars. The ultimate challenge 
Isto enable erewed missions to Mars by the 2030s 
the next want leap for mankind. In Mars NASA 
historian and aware- winning space writer Rod Pyle 
tales us through uncharted teritory to experience 
the unraveling of the mysteries of the Red Planet 
firsthand and as they happened 
‘With unparalleled access to NASA archives, 
he traces the exploration ofthe Red Planet from 
Heeting telescopic examinations ofthe fist 
flybys in the 1960s, through the landers of the 
1970s, to the increasingly sophisticated rovers 
and otbiters now exploring every region ofthe 
planet. Insider documents from NASASs Jet 
Propulsion Laboratory, including newly found 
hhant-drawn renderings of mission designs and 
personal annotations, ilustrate every aspect of 0 
‘yeats of discovery. The elaborate plans for human 
exploration of Mars ae also shawn in exquisite 
detail. including NASA’ ambitious designs for 
crewed missions and some compelling altenat 
mission plans by experts such as Buzz Akin 
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App Space Junk Pro 
Cost: £2.99 approx. $386) From: i0S and Android 
We very much like the idea behind Space Junk Pro, 
‘hich uses satelite data to show you which planets, 
satellites and constellations are viewable in you sky 
atany one time 

‘We were particularly impressed with the way 
in whieh Space Junk Pro was able to locate the 
International Space Station (ISS), and even the 
Hubble Space Telescope, making ita sure favourite 
for anyone who has ever found themselves rushing 
‘outside to witness the ISS racing around our planet 
In its ont 

‘Smoothly uploading the app onto an iPhone andl 
ensuring that our device's compass was calbratd, 
we found no issues with the running of Space 
Junk Pro, However, we did find that it drains phone 
Datteries quite quickly and automatically starts 
up without prompting when we switehed on our 
device. This might be offputting for some, but 
‘overall the app isan excellent plece of sofeware for 
| very pood price. It could also prove to be a handy 
‘educational tool in explaining the shapes and 
motions of the Sola System, 


“Elaborate plans for 
human exploration of 
Mars are also shown 
in exquisite detail" 
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Andriyan 
Nikolayev 


Nicknamed 

the ‘Iron Man’, 
Nikolayev was one 
of the pioneering 
cosmonauts in the 
early 1960s 













Around the same time Nikolayey 
began a relatlonship with Valentina 
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wh ath 


space and manually operated the 
spacecraft twice, During this time 
Pavel Popovich m 
space aboard the 
making it the first 
two manned spac 
3 space simultaneously 





f weightless 


“Vostok 3 was designed to test 
- the endurance of the Vostok 
_ spacecraft and the human 

- body in weightlessness" 


98, 


Autonomous Republic 








OPTICS OF DISTINCTION 


OSTARA 


ELINOR 





YEAR 


GUARANTEE ambi cactnepaie 


TATA cost 
SARDWARE nnn 





Performance. 
pin JFIl6\|\5 5 Precision and Value 


J 
Sky-Watcher astronomical telescopes perfectly integrate modern optical technology with precision mechanical engineering, 
resulting in designs of superb functionality, versatility and uncompromising levels of performance. The Sky-Watcher 
EXPLORER range of Parabolic Newtonian Reflectors cater superbly for astronomers of all levels. Whether your interest is 
Deep-Sky Observations, the Moon and Planets, or a combination of both, the EXPLORER range Es excellent all round 


Ditfraction-Limited performance. ‘ocd 
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